A. DEVI, P. L. RAINA, AND A. SINGH 1 x 106 cpm./mg. of uridine) per kg. body-weight had been intraperitoneally injected into the animals. Since maximum incorporation of the radio-activity in the animals was found at 4 hours (Devi and Sarkar, 1961; Sarkar, Devi, and Hempelmann, 1961) , the animals were killed at a specified time and their lenses were homogenized, deproteinized, washed, and counted with windowless gasflow counter according to the method described by Devi, Friel, and Lerman (1961) . The activity was expressed as counts per minute per mg. of dry material after correcting the background and self absorption. Ribonucleic acid (RNA) was estimated by Bial's orcinol reaction of pentoses (Webb and Levy, 1958) making allowances for the dichromatic readings as described by Dische, Devi, and Zelmenis (1961) . DNA was estimated by the method of Burton (1956) . Protein was determined using Nessler's reagent, as described by Lang (1958) . For DNA polymerase activity the lens homogenates from normal and dystrophic animals were incubated in the presence of Mg++, triphosphates of all three deoxyribonucleotides (dGTP, dCTP, and dATP*), and C14 thymidine. Heat-denatured two-stranded DNA was used as primer in the system (Sarkar, Okada, and . Results
In dystrophy. In the recovery process it starts declining but does not come back to its normal value. The results of the incorporation of C14 thymidine, using heatdenatured two-stranded DNA as a primer in the presence of triphosphates of all four deoxyribonucleotides, are shown in Table III . DNA polymerase activity is also increased by 50-60 per cent. in the lenses of severely affected animals. (Zacharias, Goldhaber, and Kinsey, 1950) . The only defect so far observed is in the turkey, involving the progressive liquefaction of lens fibres and the-degeneration of lens epithelium (Ferguson, Rigdon, and Couch, 1956 ). The appearance of cloudiness in the lens of the turkey embryo maintained on vitamin E-deficient diet was also noted by Atkinson, Ferguson, Quisenberry, and Couch (1955) . It seems therefore that the depletion of vitamin E from the diet may cause serious defects in vision.
The present study shows a lenticular opacity as an effect of nutritional deficiency. The development of opacity is complete when the animals are affected severely, at which state the eyelids are almost closed and the animals are unable to open them even by external stimulation. This is probably due to the inability of the contractile protein (particularly myosin) to work properly in the musculature of the eyelids, as has been shown in the muscles of such diseased animals (Horvath, 1958) . Since the incorporation of C14 amino-acids in lens protein is increased by 40-45 per cent. in the affected animals a defect in the protein synthesis mechanism can be excluded. Although lens RNA is composed of all types of RNA which are involved in protein synthesis, it is still uncertain which RNA is actually increased and how this increase is related to the observed rate of protein synthesis in this study. It is conceivable that the increased rate of protein synthesis would demand an increased rate of RNA synthesis, which is indeed the case. The elevation of RNA synthesis partly accounts for the observed increase in RNA content of the diseased lens. If, on the other hand, ribonuclease and deoxyribonuclease activities also decrease in the lenses of affected animals, it may be possible that the turnover rate of RNA and DNA would gradually decrease and these nucleotides would ultimately accumulate at a slow rate. Until now it is not known whether ribonuclease or deoxyribonuclease is increased in such diseased lenses. The investigation of these two enzymes in the lenses of dystrophic animals is in progress in this laboratory.
The fact that lens fibres undergo extensive degradation and eventually disappear in severe dystrophy, in spite of the ability of the lens to synthesize prQtein at an increased rate, certainly suggests that a factor or factors other than the synthesizing machinery plays an important role in the progress of the disease that brings about the dissolution of lens protein. This aspect remains to be investigated.
Finally, a comparison is made (Table IV) of the results obtained in this study of the protein and nucleic acid metabolism in the lenses of dystrophic rabbits maintained (Devi, Srivastava, and Mukundan, 1963) . It is evident that the pattern of changes in protein and nucleic acid metabolism is of the same nature. It might indicate that, although the primary cause of the disease is a nutritional deficiency in one and a genetic defect in the other, the secondary manifestations appear to be similar. Summary A progressive cataract has been developed in rabbits maintained on a vitamin E-deficient diet. Nucleic acids from the lenses of normal and dystrophic animals (30 per cent., 60 per cent., and 90 per cent. dystrophy) have been separately determined. The protein and RNA synthesis (in vivo) and DNA synthesis (in vitro) have been carried out by intraperitoneal injection of C14 leucine and C14 uridine into the animals, and by C14 thymidine incorporation into lens homogenate. A 30-40 per cent. decrease in total protein has been observed with the progress of deficiency. A relative increase of the synthesis of protein and ribonucleic acid, as judged by the incorporated radio-active amino-acid and nucleotide, has also been noticed. The enzyme DNA polymerase, which is known to be involved in the synthesis of DNA,.
has been found to be increased in activity with the progress of the disease, and the increase in activity reaches a maximum at 90 per cent. dystrophy.
